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(71) We, USM QjRPORATiON. of 
Fleoiington. New Jersey. United States of 
America, a corporation duly organized under 
the laws of said State of New Jersey, having 
a place of business at 140 Federal Street, 
Boston, Commonwealth of Massachusetts, 
United States of America, do hereby declare 
the invention, for which we pray that a 
patent may be granted to us, and the method 
by which it is to be performed, to be parti- 
cularly desaibed in and ^ the following 
stat^ent: — 

This invOTtion is concerned with improve- 
ments in or relating to stable electrically 
ignitable solid low explosive charges, and 
especially, but not exclusively, to low ex- 
plosive charges intended for use in explo- 
sively actuated stud drivmg tools or the 
like. 

Reliable explosive diarges arranged to be 
ignited by knpact are conunerciaSy avail- 
able, but they usually require that mechani- 
cal or potential firing energy, perhaps of the 
order of 0.6—2 joules, be provided as by 
manually cockmg a spring for acting on a 
firing pin. In many situations a workman 
prefers to avoid such inconvenience and 
desires, especially where repeat fire is prac- 
tised or environment is adverse, more easily 
and quickly to attain ignition by merely 
actuating a switch to energize a circuit cap- 
able of initiating deflagration and conse- 
quent detonation of a propellant charge. 
Electro-explosives hitherto Imown have, so 
far as we are aware, incorporated sensitive, 
high explosive and various more or less com- 
pUcated hot wire ignition means. 

It is an object of the present invention to 
provide an improved low explosive charge 
incorporating electrical ignition means. 

The invention provides an electrically 
ignitable solid low explosive charge com- 
prising fibrous nitrocellulose compacted to 
a density of not greater than 1.6 gms. per 
c.c. to provide a pellet having substantially 
interconnected interstitial air spac^ between 
Its fibres to form continuous burning sur- 
f ^es> and an dectric conductor ^tending 



through tiie pellet between opposite surfaces 
mereof for effecting its ignition by resistance 
heatm& said conductor being of a material 
and dimoisions selected to leave substanti- 
ally no residue upon explosion of tiie 
charge. 

A charge as set out m tiie last preceding 
paragraph is preferably cylindrical with sul> 
^Ually planar opposite surfaces, but may 
tJeof otih^ configuration, eg. recessed if de- 
sired. Afibredensity of tile pellet of about 

gms. per cc. is pntferred for peak 
ciency. 

There now foDows a d^ed description, 
to be read witii reference to tiie accompany- 
ing drawing, of a soHd low explosive ciarge 
mustrative of tiie invention, and of modifial 
fonmofit It will be realised tiiatfliisintt. 
strative diaige and its modified forms have 
t>een selerted for description by way of ex- 
ample and not by way of Ihnitation of tiie 
mvention. 

Ja the accompanying drawing:— 

Figure 1 is a perspective view of the illu- 
stratiye charge having a sector removed to 
reveal a central, axial igniting conductor, of 
graphite for instance; 

Figure 2 is a perspective view of one-haK 
of a modified form of the iUustrative charge 
shown wi4 a wire conductor, terminal end 
portions of the conductor beang radiallv di». 
posed and embedded in opposed fades of 
the diai^; «i 

RgureSisaviewcorrespondh^toFigure 
2 but showmg a conductive wire with at 
least partly circular t^mmal end portions 
abutting opposed faces of the charge; and 

figure 4 is an enlarged detail view dcDlct- 
ing mterconnected. mterstitial air spaces pro- 
J^'i^uoas burning surfeces on flat 
nbbon-hke mtroceDuIose fibres employed iS 
^e charges of Figures 1-3. and ^^g a 
portion of me omductor. 

Figure 1 shows the illustrative charee 10 
which comprises a cylindrical pellet of com- 
pacted nittocdlulose fibres 12 having a den- 
Mhr m tiie range of from 0.6 to 1.6 gms/c.c. 
The peQet of the flhistrative chaise Bmade 
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by a pioceduie as described in the complete 
specificati(Hi of our copending F&tent ^pli- 
cation No. 4555/67 (Serial No. U7U38). 
AxiaDy extending between opposed planar 
5 end j^ces of the peQ^ 10 is an electric, Iieat 
generating conductor in the form of a slender 
rod of graphite 14. It will be apparent that 
the illustrative charge 10 as shown in Hgure 
1, as weH as in its modified forms as shown 

10 in Figures 2 and 3, may be compacted to a 
self-sustaining form whidi is non-circular in 
section if desired, the disc-like shape usually 
being preferred to enable substantially closed 
sealing of a cylindrical firing chamber whidi 

15 is to receive it For dSfecting electrical igni- 
tion of the diaige 10 the curr^t conductor 
14 has its opposite end, while the charge is 
confined in a substantially closed chamber, 
contacted by electrodes of a circuit (not 

20 shown) connected to a suitable source of 
electric energy, for example a suitable bat- 
tery or a capacitor disdiarge. 

The iHustrative charge as shovm in Figure 
1 may be made in quantity from an elon- 

25 gated cylindrical form, an entire length of 
graphite being axially disposed in the fibres 
of nitrocellulose as they are compacted fix>m 
a slurry. Numerous individual charges 10 
of the desired degree of power (corrcspond- 

30 ing approximately to tiieir selected indivi- 
dual axial lengths) may then be transversely 
severed from tiie full l^gth grior to final 
drying and hardening, as by a jet of cutting 
fluid, for example water. 

35 The pellets 16 (Figure 2) and 18 (Figure 
3) of the illustrative charge in its modified 
forms have their main body portions of com- 
pacted fibrous nitrocellulose in the manner 
of the charge 10. In the pellet 16, a bridge 

40 wire 20 may, for example, be of 
"NICHROME" (75% Ni, 12% Fe, 11% Or, 
2% Mn) or stainless steel having a diameter 
of about .003"; ''NICHROME" is a Regis- 
tered Trade Mark. The wire need not be 

45 of a singje strand but its melting point is 
preferablv above that of copper, which is 
1082°C Its radial termmal portions 22, 22 
(or at least one of them) are preferably lying 
exposed but partly embedded in opposite flat 

50 faces, respectively. These portions are ac- 
cordingly protected to some extent from 
being broken off, but are readily contactable 
by suitable electrodes of an ignition circuit 
An intermediate portion 24 of the wire 20 

55 preferably extends axiaUy through a central 
portion of the pellet 16 and may be some- 
what bowed as a consequence of angularly 
deflecting the terminal portions at the time 
of wire insertion, or as a result of pellet 

60 compactk>n. 



The iflustrative charge of Figure 3 has a 
bridge wire 26 like that shown in Figure 2 
except that its traminal portions 28. 28 have 
a generally circular configuration to provide 
more exposed surface for contact with an 65 
electrode. The portions 28 need not be 
partly embedded but preferably should not 
extend appreciably from the exterior of the 
dharge since this might result in its damage 
or a premature firing due to an earlier than 70 
intended electrical contact with a firing dr- 
cuit 

It will be apparent from Figure 4, wherem 
the conductor may be of any of the types 
above motioned or other conductive, con- 75 
sumable material, that the lengthy, ribbon- 
Iflke fibres of nitrocellulose (shown mudi en- 
larged) have numerous engagements or near- 
engagements with the conductor. Accord- 
ingly, experience indicates a very reliable 80 
and prompt ignition is assured once a firing 
circuit has been energjsed. 

The following table shows, for three dif- 
ferent sources of electric energy, the amount 
of energy required to effect explosion, and B5 
the dday in firing following closure of the 
firing circuit, for different combinations of 
nitrocellulose pellets and their particular 
electric conductors. Ener^ requirements for 
effecting explosion of compacted nitrocellul- 90 
ose by electrical heating in certain of the 
sample diaiges indicated are advantageously 
tower flian what is usually required by per- 
cussion ignition. It may be mentioned that 
when it is desired to preclude acdd^tal fir- 95 , 
ing by spurious electric currents, for in- 
stance to meet the so called "one watt of 
power and one amp^:e of currrait, 5 noinute 
exposure but no fire" test, the thidmess or 
diameter of the heating element may be en- 100 
larged and/or the density of the nitrocellul- 
ose surrounding the element increased to the 
1.3 to 1.6 gnis./ac range. For reduced 
delay, as is desirable in the usual firearm or 
construction tool it is found especially desir- 105 
able that th^e be, between the heating ele- 
ment and the mam pellet body (having a 
density not greater than 1.6 gnis./c.c.), a 
relatively **fluffy" portion of nitrocellulose 
fibres having a reduaed density, p^haps on 110 
the order of abo ut half that of the main Dody. 
In the table, the portion of lower density 
nitroceUulose is referred to as "fluffy", its 
actual density not bdng easily ascertainable. 
This portion presumably faalitates ignition 115 
by reason of its having more or larger open 
air spaces contiguous with the heating ele- 
ment and between the ribbon-like fibres* a 
conditkm not illustrated in Figure 4. 



1.252,984 



10 



15 



20 



25 



Nitrocdlidose PeOet 
(fibre density, 
gms/miOUitie) 



Heating Element 



IM body; flufiEy 
around wire 

154 body; fluffy 
around wire 

1.55 

1.55 

1.60 

15 or num 

15 

0.97 

0.97 

0.95 

0.95 

1.2 

1.49 



1.54 body; fluffy 
around wire 

1.54 body; fluffy 
around wire 



1.2 body 



Delay 

(miUi- Energy 
seconds) (joul^) 



6V DC Scoinge Battery 

SXSy diam. copper wire 

.006" diam. cc^per wire 

.047^' diam. pencil lead 

.047" diam. pencil lead 

.047" diam. pencil lead 

Tungsten wire &Qm fiuorescrat 
lamp 

.OOr Ni^Zr wire 

.036^ diauL p^cO lead 

.047"" diam. pendl lead 

.020" pencil lead 

.OOr Ni<i wire 

.003^ Ni^ wire 

.003'' NiOr wire 

Cadmium CeO 135 V 

.006^ diam. copper wire 

.003" diam. copper wire 

two .003^' Ni-Cr wires twisted 



1.54 body 
30 0.95 body 



2.6 

8 
180 
140 
92 

4 
17 
50 
95 
45 
12.1 
13 
5 

22 
12 

190 

Capadk)r Dhcharg^ (500 MkroftatOs 60v) 
XSOy diam. copper wire 3 
.003^ mjCr wire 5 



0.263 

0.270 
6.16 
850 
8.15 

.097 
.025 
5.4 
6.18 
1.25 
0.104 
.986 
.092 

0.915 
0.177 

1.82 

0.294 
0.025 



It will be understood that the rraresoita- 
tive charges selected for the table shown 
were disc-shaped, had substantially constant 
thickness of about 0.1" and an outside dia- 
35 meter of about ,336''. They were usually 
"custom made" in the sense that they initi- 
ally were provided with a 3/32" bore for 
receiving the heating element and the main 
body of the pellet was thereaft^ compressed 



by a hollow die gradually to compact the 40 
fibres to cause thorn to close on the el^enU 
where the elemrat-contacting fibres were to 
remain "fluffy*' only a light tamping was 
given. In eadi case, the heatLag element is 
of such material and dimensions that on 45 
explosion of the chai)ge it leaves substantially 
no residue. 
The iUustrative charge, in any of the forms 
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an electrical initiation, and affoids satisfac- 
tory performance with adequate safety at 
low cost 

WHAT WE CLAIM IS:— 
5 1. An electrically ignitable solid low ex- 
plosive charge comprising fibrous nitrocel- 
lulose compacted to a density of not greater 
than 1.6 gms. per cc, to provide a pellet 
having substantially interconnected intersti- 

10 tial air spaces between its fibres to form con- 
tinuous burning surfaces, and an electric 
conductor extending through the peDet be- 
tween opposite surfaces thereof for ^ectmg 
its ignition by resistance heating, said con- 

15 ductor being of a material and dimensions 
selected to leave substantially no residue 
upon explosion of the charge. 

2. A charge according to claim 1 ^ in 
which the conductor is a centrally extendiAg 

20 cylindrical rod of graphite. 

3. A charge according to daim 2 which 
is in the form of a disc having its opposite 
surfaces substantially planar. 

4. A charge according to claim 1 in 
25 which the conductor is a metal wnre the ter- 



minal portions of which are Gqposed to pro- 
vide contact iignition terminals on the op^ 
site surfaces of the pellet, the melting pomt 
of the wke bemg higher than 1082<*C 

5. A charge according to daim^ 4 in 30 
whidi said terminal portions of the wire ex- 
tend radially and are partly embedded in 
opposite surfaces of the peUet 

0. A charge according to claim 4 in 
which at least one of said terminal portions 35 
of the wire has a generally circular confi- 
guration. 

7. A charge according to any one of the 
preceding claims in whidi the density of a 
portion of the pellet contiguous with the 40 
conductor is less than the density of other 
portions reoaote therefrom. 

8. An explosive charge substantially as 
hereinbefore desaibed widi reference to the 
accompanying drawingis. 45 

J. W. RANDALL, 
Chartered Patent Agent. 
P.O. Box 88. 
160, Belgrave Road, 
Ldcester. LE4 5BX. 
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1 SHEET '^'^ drawing Is a reproduction of 
the Original on a reduced scale 




